Introduction
Over the past decades, developing countries have been showing an outstanding trend of activity diversification in rural areas . A rich related literature suggests that rural households adjust their activities either to seek new opportunities created by market liberalization as it is the case for rice growing regions in southeast Asia 1 , or to cope with abundant livelihood risks as shown in the large number of studies conducted in environmentally-constrained areas in African countries 2 . These adjustments are found to have an important impact on income, income distribution and welfare of rural households 3 .
In China, the launching of economic reforms from the end of the 1970s has led to important changes in the production structure in rural areas. Pre-reform central planning and regional auto-subsistence objectives had resulted in a specialization model entirely disconnected from local comparative advantages. Before the reforms, the rural economy was therefore overwhelmingly dominated by agricultural activities, with grain crops accounting for more than 80 per cent of the total sown area.
The reform process has brought deep changes in the incentive structure for rural households.
On the one hand, the Household Responsibility System introduced at the end of the 1970s
and generalized over the entire country by 1983, has led to the dismantling of the People's
Communes and has progressively given freedom to rural households in their activity choice.
On the other hand, the emergence of market mechanisms through price reforms and the development of free markets have enhanced the responsiveness of rural households to relative price changes and encouraged profit-oriented activities. In addition, China's joining the WTO has accelerated structural adjustments in the rural economy, from land-intensive grain production to more labour-intensive activities, including fruits and vegetables crops, animal husbandry and rural industrialisation, for which China has a strong comparative advantage.
As a consequence, China's rural economy has been diversifying at three levels. First, the importance of grain in the farming sector has dropped rapidly in favour of cash crops, whose share has increased from 20 per cent of total sown area in 1978 to 35 per cent in 2003.
Second, the agricultural production has shifted to a more diversified structure characterized by a constant decline of farming and a steady rise of husbandry, forestry and fishery in terms of output value. Third, non-farm activities have thriven as illustrated by the prosperity of China's rural enterprises that have become the most dynamic element in the rural economy.
Behind these national trends, substantial disparities in the activity diversification process exist between regions, counties, villages, and between households within the same village.
The outcome of institutional changes brought by economic reforms is made of complex evolutions at the local level, different villages and different households reacting differently to changes. Indeed, local natural, economic and institutional conditions and constraints play a key role in this differentiated impact. As a consequence, local restructuring is faced with a mix of incentives and impediments to.
New constraints imposed by environmental policies that have been implemented in recent years serve as additional catalysts for diversification. Specifically, the implementation of the Natural Forest Protection Program and the Sloping Land Conversion Program from the end of the 1990s has both brought impetus and imposed constraints to structural adjustments in rural areas 4 . On the one hand, these programs have facilitated activity restructuring (such as tourism development) by providing earmarked subsidies or other policy support. On the other hand, the denying of access to forestry and pasture resources may threaten the traditional livelihood of poor households 5 and impede the process of diversification.
To illustrate the impact of institutional changes related to economic reforms and environmental policies on rural populations and on the rural economic structure, this article focuses on a case study of a poor township in Beijing municipality. Over the last few years, this township has both experienced market reforms and faced forest policy changes. By providing a comparative analysis of several villages in the township, we aim at first, illustrating how rural households adjust their productive structure in response to market reforms and environmental constraints and second, highlighting the reasons for large observed disparities between villages and households in the course of diversification.
The article is organized as follows. Section 2 highlights the diversification pattern observed in Labagoumen ( 喇 叭 沟 门 ) township over the recent years. Section 3 discusses the determinants of diversification behaviours at the household level and stresses the reasons why diversification has not taken place at a faster pace in Labagoumen. Section 4 analyses the determinants of structural change at the village level. Section 5 concludes.
Study area: forms of diversification in Labagoumen township
Our research is based upon a series of interviews conducted in December 2003 with local officials (village heads or Party general secretaries) as well as upon a household survey made at the same time and covering 322 households. The surveyed area comprises ten villages in Labagoumen township located in the north of Huairou (怀柔) county, Beijing municipality.
The list of the villages as well as their location within the township is given in Map 1 (see also Although it belongs to the rich municipality of Beijing, Labagoumen township is a rather poor area, as compared to both neighbouring townships and provinces 6 . The township is dominated by farm activities, the agricultural sector alone employing most of the active population.
The rural economy in this township has been traditionally relying on a subsistence agriculture.
Although some villages turned to specialising in corn for seed, with a share of farmland area allocated to corn for seed as high as 83-88 per cent, this specialization structure remained quite far from the comparative advantage of the region. In recent years, a deeper economic restructuring has been fostered by the new context of rapid market development and tightening environmental restrictions and the township has started a process of moving away from food production and corn for seed to a wider range of activities, both within and out of the agricultural sector.
1. On-farm diversification
The market development that characterized China over the last decades has led to the commercialization of agricultural production, which is becoming more profit-oriented and increasingly guided by market conditions. Therefore, farmers in the township have started to convert some land from corn to higher value-added agricultural products, including American ginseng (Xiyangsen 西洋参) and medicinal plants. These productions are better related to the local comparative advantages in terms of climatic and topographic conditions and benefit from a direct access to the market through the regular inflow of tourists in the region.
Moreover, farmers who turned to these new activities have benefited from various sets of preferential policies and subsidies 7 .
The most striking example of on-farm diversification changes concerns American ginseng.
American ginseng culture started in the early 1980s in the whole county of Huairou and by 1990, the county was producing 10 tons of Ginseng per year, which represents one-fifth of the national production 8 . Within Labagoumen township, American ginseng is massively cultivated in Sidaoxue (四道穴) and in a lesser extent in Labagoumen village, Xiahebei (下 河北) and Zhongyudian (中榆店). In Sidaoxue, the cultivated area for American ginseng represents half of the total arable land. A specific feature of this evolution is that most of the production is made by non-villagers (from Tangkou 唐口, a neighbouring county of Hebei province) who rent the land from the village at a price of 400 yuan per mu per year and enjoy a 5 year-tax delay from the village. This entails that most of the gains are made at the village level through land rental rather than by the villagers themselves 9 .
Besides on-farm activities, both forestry and animal husbandry have also experienced deep changes over the last few years, mostly related to the implementation of recent forest policies.
First, the logging ban imposed by the Natural Forest Protection Program since 1998 has severely hit the rural communities and villagers who were previously deriving important resources from wood production. All villages in the township depended heavily on forest resources, especially Maoshan (帽山) village, which major activity was timber production prior to the logging ban 10 . With the logging ban, all forest exploitation has been stopped and sawmills shut down. As a result, Maoshan village, which was one of the wealthiest in the area before the logging ban, suddenly became one of the poorest, most young laid-off workers moving out of the village after the closure of the sawmills. 
Non-farm activities
China's reform process has been accompanied by a massive migration phenomenon, of more than 100 million workers 13 . By providing additional income sources independent of the agricultural cycle, migration can increase both the level and the stability of household Table 2 ). This finding is consistent with the existing literature, which usually finds that rates of out-migration are the highest in regions where local opportunities for diversifying activities are limited 17 . Indeed, migration is often a response to the narrow range of off-farm earnings opportunities in backward agricultural regions 18 . As shown in Table 2 , the scarcity of job opportunities has pushed younger and more educated workers to seek jobs outside the villages. The average number of years of schooling for migrants (7.1 years) is much higher than that of total active population (4.7 years), and the average age of migrants (32.8 years) is substantially lower than that of total active population (49.5 years). In 2003, migrants had been working on average 6 months outside their village and earned 10,143 yuan a year, almost twice the local average annual household cash income (5,400 yuan).
Tourism can also be seen as a worthwhile alternative to reconcile economic development imperatives and forest resource protection. In Labagoumen, the implementation of the Nature
Reserve has led to the opening of family hotels, restaurants and the development of other tourism related activities. However, these activities are concentrated in one village only (Sunzhazi 孙栅子) where the reserve's entrance is located. While neighbouring villages benefit from marginal spillover effects 19 , most remote villages do not benefit at all from tourism development. In 2003, Sunzhazi, hosted a total of 29 family hotels and 4 restaurants involving 120 persons. Moreover, among the 50 households surveyed in Sunzhazi, 17
reported income from tourism related activities, with an average 8,000 yuan a year.
The determinants of households' diversification behaviours
As illustrated above, field observation reveals substantial disparities in activity restructuring and diversification between both households and villages in Labagoumen township. Although some households and villages are dynamic, the majority is characterised by a strong inertia.
Except easily-accessible migration and arable land conversion into forests, which involve a large portion of households (respectively 23 per cent and 30 per cent), few villages and households had engaged in new activities in 2003. Most households were still heavily relying on corn production and many were not engaged in any alternative, more lucrative activity. As for on-farm restructuring, only a few households had converted their land from food production to American ginseng or other medicinal plants 20 . Similarly, few households had started husbandry businesses at a significant scale and tourism was mostly limited to one village.
Various explanations for diversification behaviours can be found to explain both incentives and disincentives for rural households to diversify. On the one hand, in a changing economic and institutional environment, rural households have incentives to find alternative income sources to secure their livelihood. But, on the other hand, several factors such as risk aversion, barriers to entry and historical impediments, can also hold them back from changing.
1. Incentives to diversification: pull and push factors
A rich literature on income diversification in rural areas has identified a wide range of explanatory factors for activity restructuring out of subsistence farming at the household level 21 . These factors can be divided into two categories: "pull factors" and "push factors" 22 .
Pull factors include benefits from complementarities between activities 23 , new income opportunities created by market development 24 , improvement of infrastructure 25 , and diversification for asset accumulation 26 . Push factors include ex ante risk management 27 , ex post risk coping 28 , high transaction costs 29 , liquidity constraint and credit market failure 30 , and the seasonality of agricultural activity 31 .
Household livelihood strategies are jointly determined by these two sets of factors. On the one hand, market development encourages households to reallocate their productive resources to higher-return activities 32 . On the other hand, poor resource endowments, agricultural seasonality, frequent climatic hazards, and poor access to credit may all push rural households to undertake a wider range of activities in order to secure their livelihood.
Risks play a key role in the activity diversification process because they strongly influence rural production, income and welfare, and as such, are major "push" factors that encourage households to turn to a more diversified portfolio of activities 33 . As shown in many studies, households have incentives to combine traditional crops with new crops 34 , agricultural crops with animal husbandry or forestry activities 35 , and/or agricultural activities with off-farm activities such as migration and tourism 36 .
In China, risks are abundant in rural areas and risk incidence is heavy for rural households given the lack of credit and insurance markets. In particular, climatic risks are an important determinant of Chinese agricultural yield, with on average 30 per cent of Chinese sown area being affected by natural disasters every year during the period 1978-2003 37 . In the heart of a semi-dry area of northern China, Labagoumen township is substantially exposed to climatic risks, especially droughts. According to the Annals of Huairou county 38 (怀柔县志), in the whole county, floods, droughts, hails and insect attacks occur on a regular basis.
Institutional reforms have brought additional sources of risk in the region, price risk being the most prominent for rural households, who were used to face only State procurement prices.
Price risk is related to numerous imperfections in the market system that come from the uneven development process and the incompleteness of the reforms. Moreover, during any transition period, market prices of agricultural products are usually quite volatile and unpredictable, especially for new products whose market is often very thin and highly fragmented.
While rural households have no access to formal insurance mechanisms to cope with climatic and price risks, environmental protection measures implemented in Labagoumen township, have further weakened the few available informal insurance instruments. Indeed, the 1998 logging ban and restrictions imposed on husbandry have weakened two main insurance channels available to local populations: insurance provided by forest resources stock, and insurance provided by livestock. In this context, both on-farm and off-farm diversification can be seen as efficient mechanisms for households to reduce income risks 39 .
Economic disincentives to diversification: risk aversion and barriers to entry
Despite strong incentives to diversify activities, most households in the township have not engaged in any form of diversification. A set of factors can be identified to explain the low participation rate in new activities. First, on-farm diversification may be constrained by both the scarcity of land and land fragmentation in the township. Indeed, at the township level, arable land only accounts for three per cent of total land, while forest land represents 83 per cent. At the household level, the average farm size is less than half an hectare, which is too small to allow for effective diversification within agriculture. Moreover, since corn is the main crop, it may be less rational to diversify the production structure on such small plots rather than to keep the current production process on a network of plots belonging to different households.
Besides land constraint, households' reluctance to diversify can also be explained by risk aversion. Indeed, although rural households may have strong incentives to diversify their activity portfolio in order to reduce total income risks, not all of them can or want to do so. It is particularly true for the poorest households with high risk aversion, who can neither accept any new risk nor overcome barriers to entry in new activities.
New activities are often associated with new risks because of the lack of reliable information about the activity's return. There are usually little previous similar experiences in the neighbourhood and, for long term activities such as American ginseng culture, even though some households have engaged in the activity, the actual returns are still uncertain. Moreover, a rapidly changing and volatile environment, especially about prices, makes the evaluation of expected returns quite difficult. Uncertainty about project evaluation can make poor households reluctant to engage in new activities since the poorer the households, the higher their absolute risk aversion 40 . In Labagoumen township, many households are very close to poverty and fear that any activity failure may push them into poverty traps. Even though expected returns associated with alternative activities are higher and a more diversified portfolio of activities would certainly reduce the expected hazard of total income, most households prefer to stick to traditional crops for which risks are known. Therefore, risk aversion combined with poverty traps can help to explain why many households still allocate a high portion of land to food crops, which are crucial for their food security 41 . In our survey, agricultural households allocate on average 51 per cent of their arable land to food crops 42 , the proportion rising to 82 per cent when corn for seed is included.
Many studies have shown that the rural poor have less access to lucrative alternative activities than their better-off counterparts because of high barriers to entry associated with these activities 43 . One of the most important barriers is credit constraint. Indeed, a restricted access to credit and financial savings, where access is an increasing function of initial wealth, can impede both the purchase of livestock necessary for activity diversification out of crop agriculture 44 and the acquisition of lumpy assets (e.g. machinery, trucks, hotel or restaurant construction) essential to most non-farm activities 45 . Moreover, in Labagoumen township, most of the higher profit agricultural alternatives such as American ginseng, liquorice and tree planting require high initial investments and long delays 46 . It implies that households must find the required initial amount plus the necessary income to live on before they can receive any return from their investment (a few years for ginseng, more for fruit trees, and decades for timber plantation). However, most of the time, household savings are insufficient and external financing is scarce, except through government subsidies.
Regarding credit constraint, 44 per cent of surveyed households declared having faced a credit constraint over the last 5 years, with some important differences across villages (Table   3 ). 58 per cent of households reported borrowing over the last five years, mostly from parents yuan a year on educational expenditures, the figure rising to 7,592 yuan in the case of two children at school. Most households cannot afford such high educational costs, which leads to early dropping out of school just after, or even before the nine years of compulsory education. In the long run, the high cost of education may strongly limit the rural population's ability to enter into more skilled-labour intensive and more lucrative activities.
Historical impediments
An additional source of inertia in diversification behaviours comes from the reluctance of households to engage in activities that have already proven not to be lucrative or stable in the past. The recent local history shows several former bad experiences that tend to have a strong deterring effect on households involvement in new projects.
One illustrative case concerns husbandry practices. Some villages had introduced several years ago a special species of sheep from Shandong province to replace goats. The new sheep were kept in enclosures and were supposed to be sold at higher prices. However, these sheep could not adapt to the cold climate of the township and died at a very high rate. Other bad experiences concern unexpected price changes that have dramatically affected the expected returns for some activities. Hence, price volatility has been a major reason for the failure to develop liquorice culture, as some households in Huying ( 胡 营 ) village, who entered liquorice cultivation several years ago, incurred substantial losses due to both significant price falls and high extraction costs at the harvest time.
Finally, a major factor relates to policy instability and forestry property rights insecurity. 
Determinants of diversification: village strategies
Even though farmers have been free to choose the crops they grow since the early 1980s, when the Household Responsibility System was introduced, their choice in terms of diversification still largely depends on villages strategies. Our field work suggests that large differences exist across villages in the speed of the activity restructuring process, which can be explained not only by differences in natural endowments, but also by differences in the village dynamism.
It clearly appears that important disparities across villages in resource endowments condition the village ability to create or seek income opportunities out of traditional cropping. Some fortunate villages are endowed with specific tourist sights or specific land characteristics, which attract outside investors and provide them with favourable initial conditions. For instance, in Sidaoxue, a large area of high-quality and flat land was conducive to American ginseng cultivation. Similarly, Sunzhazi is endowed with specific scenery that has ensured a natural development of tourism. These two "fortunate" villages are experiencing a natural diversification process, which does not require any specific intervention either from the village committee or from households.
Symmetrically, recent national forest protection measures have also had differentiated impacts on the different villages of the township. The logging ban and the establishment of the nature reserve have more deeply affected villages located inside the reserve and villages that were heavily dependent upon timber harvest before 1998. On the contrary, one village only (Sunzhazi) has benefited from the rapid development of tourism activities induced by the nature reserve establishment.
Besides natural differences in resource endowments, activity diversification also strongly depends on policies implemented at the local level to promote economic restructuring. Some dynamic villages did actively promote alternative activities through providing information as well as incentives, while some conservative villages did not promote any activity restructuring and even forbade this process by imposing grain production (mostly corn) to all households as can be observed in Dadianzi (大甸子), Labagoumen, and Zhongyudian. In dynamic villages, the range of measures that has been adopted to encourage activity restructuring includes cash subsidies, longer land-use right, and favourable terms (e.g. and has been widely discussed in the literature 49 . Indeed, since the beginning of the reforms, local governments and officials have been acting as both political regulators and economic agents seeking political merits and economic profits. This dual identity provides local cadres with strong incentives to promote the economic development of their jurisdiction, especially for the non-agricultural sector by using their political and economic power 50 .
The personal involvement of the village head can be expected to have two major positive effects: first, village heads set an example to other households and second, their personal involvement insures villagers against drastic changes in villages rules (especially concerning land use rights), at least in the medium term 51 . However, the involvement of village heads also holds potential drawbacks. Indeed, political and economic powers are closely linked and preferential conditions offered by the village to households involved in new activities may be a little too preferential. Since resources are usually limited, late comers may not have the opportunity to benefit from these advantages whereas village heads may well take the largest share. Again, the case of Miaoying village head is instructive. His renting in of forest land for tree planting has been made under very attractive terms (26,000 yuan to be paid within three years for 350 mu of land over a lease period of 30 years). In the following years, other households realized the attractiveness of poplar planting, and disputed the remaining forest land under less favourable terms (lower quality of land and higher rent). Late comers found out that there was no more land to rent.
Perspectives and policy implications
Most recent studies on rural economy in developing countries have shown that activity adjustments are associated with higher and more stable income for both the richer and the poor 52 . Using macroeconomic data from Chinese provinces between 1985 and 2001, Yang has shown that production restructuring from grain crops to cash crops and labour shift from cropping to non-agricultural activities have significantly contributed to rural income increase and income stability 53 . Similarly, we can expect that in Labagoumen township, households who participate in the activity diversification process will be better off.
However, the observed disparities between villages and households in terms of activity diversification can be expected to lead to an uneven distribution of economic wealth. First, differences in natural endowments have a direct impact on the relative position of neighbouring villages. Over the last ten years, the inequality structure has been entirely reshaped since the richest villages before 1998 were those endowed with large forest resources. These villages have suffered the most from the logging ban since they were usually endowed with the smallest arable land resources. Second, differences in village policies lead to different development patterns, which may entail important differences in income in the medium term. The same also applies to the distribution of income within villages since some households are engaging in new activities while others are not. At the time of the survey, the process was only at its very beginning but in the coming years, inequality within rural households can be reasonably expected to increase quite strongly.
In the absence of strong redistribution mechanisms, rising inequality is a source of social tensions and instability. In order to limit the rising rural discontent, it may thus be of special In the studied area as well as in many parts of western China, villages are characterized by land scarcity and the absence of strong comparative advantages in agriculture activities.
Increasing rural income mostly comes (and will have to come) from the development of offfarm activities, including the development of a local rural industry, tourism and migration.
Conditions for success are based on the ability to reduce barriers to entry and to encourage the development of rural infrastructure and financial markets, the integration of the labour market as well as the improvement of education. On all these issues, State intervention through the lowering of education costs and the development of local credit institutions directed towards small-scale rural investments is still very much needed. 
